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Fig.2  X128°Y-cut rectangular plate 















Fig.1  Measurement system.
(a) L1-mode
(b) F2-mode (c) Divided electrodes
      and drive method 





20.0 x 5.8 x 0.5 (mm)

























































f0  (kHz) 140.060 149.934
R (Ω) 18.6 425.6 
L (mH) 74.2 555.1 
C (pF) 17.4 2.03 
C d (pF) 93.4 27.5 
Q 3519.5 1228.9 
k 0.46 0.30
Table I  Measurement results of Equivalent constants
























































































































f0  (kHz) 151.606 140.847  
R (Ω) 16.0  4.05  
L (mH) 215.9  60.2 
 C (pF) 5.11  21.2  
C d (pF) 100.9 101.8 
Q 12853.3  13148.9 
k 0.25  0.48  
Table II  Measurement results of Equivalent constants















































































































I = 0.026 v





(a)  L1-mode of X128° plate
(b)  F2-mode of X128° plate
Fig.4  X128°Y-cut rectangular sample.
(a)  L1-mode of X135° X-dir.sample
(b)  L1-mode of X135° Z’-dir.sample








































































f0 (kHz) 151.619 142.907
R (Ω) 14.2 4.63
L (mH) 178.8 63.5
C (pF) 6.16 19.5
Cd (pF) 105.4 107.3
Q 12029.7 12323.1
k 0.26 0.47
Table III  Measurement results of Equivalent constants
               of the X140ºY-cut rectangular sample.
X-dir.sample




















Vibration velocity v(rms) (m/s)


























































































Table IV  Measurement results of fracture velocity, force
             factor and electromechanical coupling coefficient.
(a)  L1-mode of X140° X-dir.sample
(b)   L1-mode of X140° Z’-dir.sample 
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(c)  X135°Y-cut X-dir.sample (d)  X135°Y-cut Z’-dir.sample
(e)  X140°Y-cut X-dir.sample (f)  X140°Y-cut Z’-dir.sample









: Contact area (φ0.37mm)
: Adhesive point
